eISSN 2093-6338 garded as an emerging pathogen, L. lactis subsp. lactis is thought to have very low virulence to humans. Herein, we report a case of septic shock resulting from catheter-related infection caused by L. lactis subsp. lactis. To the best of our knowledge, this is the first case of bacteremia caused by L. lactis subsp. lactis in an adult.
INTRODUCTION
Lactococcus species are among the most important microorganisms for the industrial production of fermented dairy products. lactis subsp. lactis biovar diacetylactis are used for the production of fermented dairy products and cheddar cheese [1] , and are considered to have low pathogenic potential for human infections. However, there have been some reports of infection in immunocompromised adults, which presented as peritonitis, liver abscess, endocarditis, and cerebellar abscesses [2] [3] [4] [5] ; however, to the best of our knowledge, these bacteria have rarely caused bacteremia in adults, especially catheter-related infections that progressed to septic shock. Cases of bacteremia, sepsis, or catheterrelated infection are very rarely reported in infants [6] [7] [8] . Most cases in humans are caused by L. lactis subsp. cremoris [9, 10] .
Lactococcus lactis and
Herein, we report a case of L. lactis subsp. lactis induced septic shock resulting from catheter-related infection, in an adult. Furthermore, we reviewed cases of L. lactis subsp. lactis infection, and the results are shown in Table 1 .
To date, the pathogenesis of L. lactis infection is not well understood [6, 11] . Generally, most bacteria in dairy products are killed during pasteurization. However, outbreaks related to the use of unpasteurized dairy products have been reported [12] . In this case, the lactococci could remain viable after transit through the gastrointestinal tract [13] . Therefore, exposure to unpasteurized dairy products and damaged mucosa could be risk factors [9] . In this case, the patient had a PICC and had received longterm hospital care. Hence, we could not check diet or parenteral supplements used before his visit to our outpatient clinic. In addition, we could not determine the source of infection or related risk factors, except for ileus with ileostomy that could be considered as mucosal damage.
The antimicrobial susceptibility of L. lactis subsp. lactis is well known in animal infections [14] , with susceptibility to widely used beta-lactams such as penicillin, ampicillin, and amoxicillin. In humans, there is limited data. In a case of catheter-related bacteremia in an infant, the strain showed MIC values for vancomycin, ceftriaxone, and penicillin as 0.5, 0.125, and 0.25 μg/mL, respectively [7] ; our finding was similar to these. There have been rare antibiograms of L. lactis subsp. lactis in human infection and thus we thought more data would be needed.
This study represents a very rare report of septic shock resulting from catheter-related bacteremia caused by L. lactis subsp.
lactis. This occurred despite the low pathogenicity of this species. 
